DORIS II is a completely new designed e+-e storage ring with a mini-beta scheme. After first runs with a 8 cm optic, the vertical amplitude functions in the interaction points were reduced to 4 cm. This yielded luminosities of L = 1.5 * lg' cm 2sec 1 with 2 x 27 mA at E = 5 GeV. Because of the short injection time, an integrated luminosity of more than 600 nbl per day has been obtained.
Introduction
DORIS II is an electron-positron storage ring with two interaction regions for high energy experimentsl'2. In addition, synchrotron radiation is used by three laboratories (HASYLAB, EMBL, IFT)3 . This machine was completely new designed, but it was built in the existing tunnel using, as far as possible, elements of the old storage ring DORIS I. Because of this "machine recycling" the construction time was not longer than half a year. Since June 1982 DORIS II has been ready for experiments.
Mini-Beta Scheme
The desired high luminosity of L > 1 * 1031 cm 2sec 1 in the energy region around 5 GeV is obtained by a mini-beta scheme. A special strong focussing quadrupole is mounted at a distance of only 1.23 m from the interaction point. With this mini-beta arrangement it is possible to reduce the vertical beta-function in the interaction points to minimal values of O* o 3 cm. The limit is mainly given by the resulting 6hromaticity.
Because of the small distance to the interaction point the mini-beta quadrupoles penetrate the particle detectors. At the northern interaction point the Crystal Ball fits within the mini-beta scheme; the diameter of the ball is less than the free space between the quads. The southern interaction region is occupied by the large magnetic detector ARGUS. The quadrupoles are inserted into the iron yoke and nearly 1/3 of the magnets reach into the inner space of the detector (Fig. 1) .
In order to keep the quadrupoles free from the longitudinal field of .8 T they are surrounded by compensating coils and shielded by 3 cm iron plates at the front plane. Another set of coils mounted at these plates compensates the influence of the detector field on the beam. The residual detector field in the quadrupole yoke, however, decreases the magnet strength due to iron saturation. This causes an untolerably strong vertical tune shift and unsymmetric optics. Therefore by use of a small power supply an additional current of some amperes is added to the two mini-beta quadrupoles on the ARGUS side, which increases the magnet strength and consequently the vertical tune to the original value. This simple method avoids the optical asymmetry and the resulting luminosity at both interaction points is equal within the accuracy of measurement.
Synchrotron Radiation Background
The strong synchrotron radiation from the last horizontal bending magnets cannot reach the interaction point because of the vertical bending inserted on both sides of the experimental regions. Here the beam axis is 20 cm below the rest of the ring (Fig. 2 ). The only synchrotron radiation in the experimental area is produced by the weak vertical bending magnet. Some fixed and movable absorbers keep this radiation away from the detector region and during all runs at 5 GeV there were no problems with synchrotron radiation background. Background in DORIS II is only produced by scattered high energy particles.
Injection
A high integrated luminosity requires a fast and efficient injection. Therefore the whole injection system including the transport channels between the synchrotron and DORIS II have been significantly improved.The new system allows particle injection at every running energy of the machine up to E = 5.6 GeV. ambitious optic with a beta-function of O* = 4 cm was successfully tested and is now being used for luminosity runs since that time (Fig. 4) .
The chromaticity of the new optic amounts to §x = -19.6 and gz = -21.6 and is compensated by 4 sextupole families. The optimum strength of each family was investigated by tracking calculations. The resulting optic is sufficient for colliding beam operation as well as for injection. Special injection optics are therefore not necessary.
Luminosity
The luminosity achieved with DORIS II around 2x5 GeVd is shown in fig. 5 
